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21( ) Names , $V(\subseteq$
Names) . Names
.. $a\in Names$ .. $L,$ $R,$ $M$ , $n\geq 0,$ $x_{1},$ $\cdots,$ $x_{n}\in V,$ $m\geq 0$ ,




. , $f_{1}/\cdots f_{m}/x_{1}\ldots.x_{n}.L\triangleright R$
, $x_{1}\ldots.x_{n}$ , $L,$ $R$ ,
.. $k\geq 1$ , , $M_{i}(\mathrm{i}=0, \cdots, k)$
,
$M_{0}(M_{1}, \cdots, M_{k})$
. , $M_{0}()$ $M_{0}$ .
22. $[g/x.g(x)\triangleright[f/y.h(y)\triangleright f(x, y)]h(b)]g(a)$
. $[g\triangleright h][f\triangleright g]f(g(a,b))$
, .
22 , $g\triangleright h$
, $[f\triangleright g]f(g(a, b))$ . $f\triangleright g$














, , $[a\triangleright b][b\triangleright c]c$









$[x.g(x)\triangleright c][g/x.g(x)\triangleright[f/y.h(y)\triangleright f(x, y)]h(b)]c$
, $g/x.g(x)\triangleright[f/y.h(y)\triangleright f(x,y)]h(b)$
$g(x)$ , $c$ . , 22
, ,
$g/x.g(x)\triangleright[f/y.h(y)\triangleright f(x, y)]h(b)$ $g(a)$
.
, 1
, $C\{M\rangle$ $C$ $M$
. , $C=$
$[g\triangleright h][f\triangleright g]\square ,$ $M=f(g(a, b)\rangle$ , $C\langle M\rangle=$
$[g\triangleright h][f\triangleright g]f(g(a, b))$ .
$M=[f(x, y)\triangleright f(g(x), y)]f(f(a, a),$ $b),$ $\theta=$
$\{(x, b), (y, d)\}$ , $M\theta$ $[f(b, d)\triangleright$







$\mathcal{R}=$ {add(0, $\mathrm{x})arrow \mathrm{x}$ , add $(\mathrm{s}\mathrm{t}\mathrm{x}),\mathrm{y})arrow \mathrm{s}$(add $(\mathrm{x},\mathrm{y}))$ }
, add TRS . ,
0 $\mathrm{s}$ .
TRS $\mathcal{R}$ add(s $(\mathrm{s}(0)),$ $\mathrm{s}(0)$ )




, , TRS $\mathcal{R}=\{f(x)arrow g(x), g(x)arrow f(x)\}$
, $f(a)$ , $f(a)\vec{\mathcal{R}}$












$f_{1}/\cdots f_{m}/x_{1}.\cdots x_{\tau\iota}.L\triangleright R$ , $L$
$x_{\dot{f}}$ , , $R$ $x_{i}$ $L$
.
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$b][x.g(x)\triangleright f(x)]f(a)$ , $f(x)$ $g(x)$
,
.




. [8] $\phi$ ,
TRS . ,
$M=[a\triangleright b][a\triangleright b]b$ TRS $\phi(M)=$
$\{aarrow b\}$ , $M$ ,
TRS $\phi(M)$ , .
, ,
, .
$[x.f(x)\triangleright a][a\triangleright c][x.f(x)\triangleright g(b)]f(c)$ , $f(x)arrow a$




$f(x)arrow g(b)$ $aarrow c,$ $f(x)arrow a$
, $aarrow g(b),$ $carrow g(b)$
. TRS
.
32 $\rho$ TRS $\varphi(\rho)=\{Larrow$
$R|f_{1}/\cdots f_{m}/x_{1}\ldots.x_{n}.L\triangleright R\in\rho\}$ .




. $M=[f_{1}/\cdots f_{m}/x_{1}\ldots.x_{n}.L\triangleright R]N$
$(M)_{\rho}^{*}=(N)_{\delta_{\rho}(L\triangleright R)\cup\varphi(\rho)}^{*}$
. $M=M_{0}(M_{1}, \cdots, M_{k})$
$(M)_{p}^{*}=(M_{1})_{\rho}^{*}\cup\cdots\cup(M_{k})_{\rho}^{*}$




33 $M,$ $M’$ $\rho$ ,
$Marrow M’\rho$ . , 1 4 .
1. $M-M’$
$(M)_{\rho}^{*}$













4. . (M \rho *







34 $M$ $\rho$ $\mathrm{T}\mathrm{R}\mathrm{S}$
$(M)_{\rho}^{*}$ , $M$ .
.
$(M)_{\rho}^{*}$ , $M$
. $M$ $M=M0arrow M_{1}arrow\cdotsarrow$
$M_{i}arrow M_{i+1}arrow\cdots$ .
$\mathrm{a}\mathrm{e}^{\rho}$ $\mathrm{x}\backslash \neq^{\beta}[perp] \text{ }$ $\text{ }\rho$
$\rho$ $\rho$
TRS $(M_{i})_{\rho}^{*}(i=0,1, \cdots)$ . ,
$(M)_{\rho}^{*}$
$[perp] \mathrm{h}^{1}\not\in[succeq]$ , 33 4 , $4\mathrm{f},:\underline{\exists}_{\backslash }\infty$ $\mathrm{i}$
$(M_{i})_{\rho}^{*}$ , , 33
3 , {fR,\approx - $a,$ $b$ $4\mathrm{f}^{\mathrm{R}},\Leftrightarrow-\backslash$ $\mathrm{i}$ $a$ \rightarrow b
$(M_{i+1})_{\rho}^{*}$
116
$aarrow^{+}b$ . , (M0)\rho *c
$(M_{i})_{\rho}^{*}$
$(M_{i})_{\rho}^{*}$ . $\ovalbox{\tt\small REJECT}$
, 33 1 , $M\mathit{0}$









[$\mathrm{x}$ . $\mathrm{e}\mathrm{q}(\mathrm{x},\mathrm{x})\triangleright$ truel
[ $\mathrm{x}.\mathrm{y}$ .add ( $\mathrm{s}(\mathrm{x})$ ,y) $\triangleright \mathrm{s}$ (add(x, $\mathrm{y}))$ ]
[ $\mathrm{x}$ .add (0, $\mathrm{x})\triangleright \mathrm{x}$ ]
and $\langle$
$\mathrm{e}\mathrm{q}$ (add (0, add $(\mathrm{q},\mathrm{r})$ ), add(add (0, $\mathrm{q}),\mathrm{r})$ ),
[add ( $\mathrm{p}$ , add $(\mathrm{q},\mathrm{r}\})\triangleright$ add (add $\zeta \mathrm{p},\mathrm{q})$ , $r$)]
eq (add ( $\mathrm{s}(\mathrm{p})$ , add $(\mathrm{q}$ , $\mathrm{r})$ ), add (add $(\mathrm{s}(\mathrm{p})$ , $\mathrm{q}),\mathrm{r})$ ) $\}$
, $(M)_{\rho}^{*}=\{\mathrm{e}\mathrm{q}\zeta_{\mathrm{X}.\mathrm{X}}$) $arrow \mathrm{t}\mathrm{r}\mathrm{u}\mathrm{e}$ , add $(\mathrm{s}(\mathrm{x}),\mathrm{y})$
$arrow \mathrm{s}$ (add $(\mathrm{x},\mathrm{y})$ ), add $(0,\mathrm{x})arrow \mathrm{x},$ add ($\mathrm{p},$ add $(\mathrm{q},\mathrm{r})$ )
$arrow \mathrm{a}\mathrm{d}\mathrm{d}(\mathrm{a}\mathrm{d}\mathrm{d}.(\mathrm{p},\mathrm{q})$ , $\mathrm{r}1\}$ . $(M)_{\rho}^{*}$
, 34 , $M$ .
,
[ $\mathrm{x}.\mathrm{e}\mathrm{q}\langle \mathrm{x}_{s}\mathrm{x})\triangleright$ true]
[$\mathrm{x}.\mathrm{y}$ .add $\langle \mathrm{s}$ ( $\mathrm{x}\}$ ,y) $\triangleright \mathrm{s}$ (add $(\mathrm{x}.\mathrm{y}))$ ]
[ $\mathrm{x}$ .add (0, $\mathrm{x})\triangleright \mathrm{x}$ ]
and $($
true ,




$M=[a\triangleright f(a)][a\triangleright c]b$ , 32
$\mathrm{T}\mathrm{R}\mathrm{S}$ , $\{aarrow f(a),$ $aarrow$
$c,$ $f(a)arrow c,$ $\cdots\}$ . ,
$(M)_{\rho}^{*}$ . , $(M)_{\rho}^{*}$
, $\delta_{\rho}(L\triangleright R)$
$\mathrm{T}\mathrm{R}\mathrm{S}$ $\varphi(\rho)$ .
, $\mathrm{T}\mathrm{R}\mathrm{S}$ . ,
3.2 , $M$ TRS
.
36 $M$ , $\mathrm{T}\mathrm{R}\mathrm{S}$ $\psi(M)$
.
. $M=a\in Names$ $\psi(M)=\langle\rangle$
. $M=[f_{1}/\cdots f_{m}/x_{1}\ldots.x_{n}.L\triangleright R]M’$
$\psi(M)=\langle\{Larrow R\}, \mathcal{R}_{1}, \cdots, \mathcal{R}_{n}\rangle$
if $\psi\langle M’)=\langle \mathcal{R}_{1}, \cdots,\mathcal{R}_{n}\rangle$. $M=M0(M_{1}, \cdots, M_{k})$
$\psi(M\rangle=\langle \mathcal{R}_{1}^{1}, \cdots, \mathcal{R}_{n}^{1}\rangle\cup\cdots\cup\langle \mathcal{R}_{1}^{k}, \cdots, \mathcal{R}_{n}^{k}\rangle$
if $\psi(M_{\mathrm{i}})=\langle$ , $\cdot$ .. , $\prime \mathcal{R}_{n}^{i}$ $\rangle$
37TRS .









$\mathcal{T}(\mathcal{R}_{i})=\{l’arrow r|larrow r\in \mathcal{R}_{i}, ll’\}\vec{\mathcal{R}_{<i}}*$
, $\mathcal{R}_{<i}=\bigcup_{j=1}^{i-1}\mathcal{R}_{j},$ $\mathcal{R}_{0}=\varphi(\rho)$
, . , TRS $\mathcal{R}_{<n+1}$
, $\mathcal{R}_{<n+1}$ .
38 $M$ , 37 TRS










$f_{1}/\cdots f_{m}/x_{1}$ . $\cdots x_{n}.L\triangleright R$ , $L$









, $aarrow b$ , $f(x)arrow[a/a\triangleright c]x$
, $aarrow d$ .
$aarrow c$ , $f(x)arrow[a/a\triangleright c]x$ .
, , $[a\triangleright b][x.f(x)\triangleright[a/a\triangleright$
$c]x][a/a\triangleright c][a\triangleright d]a$ , $aarrow d$
. ,
, .
, $aarrow d$ $aarrow b,$ $aarrow c$
, $barrow d,$ $carrow d$






42 $M$ $\rho$ ,
TRS $(M^{} )_{\rho}^{*}$ .. $M=a\in Names$
$(\hat{M})_{\rho}=\varphi(\rho)*$
. $M=[f_{1}/\cdots f_{m}/x_{1}\ldots.x_{n}.L\triangleright R]N$
$(\hat{M})_{\rho}^{*}=(\hat{N})_{\delta_{\rho}(L\triangleright R)\cup\varphi(\rho)\cup(\hat{R})_{\emptyset}^{n}}^{*}$
. $M=M_{0}(M_{1}, \cdots, M_{k})$
$(\hat{M}):=(\hat{M}_{1})_{\rho}^{*}\cup\cdots\cup(\hat{M}_{k})_{\rho}^{*}$




43 $M$ $\rho$ ,
$Marrow M’\rho$ . , 1 4 .
1. $Marrow M’$
$(\hat{M})_{\rho}^{*}$













. 3 , $arrow\underline{\subseteq}arrow$ . ,
$(\hat{M}’)_{\rho}^{*}$ $(\hat{M})_{\rho}^{*}$




4.4 $M$ $\rho$ TRS
$(\hat{M})_{\rho}*$ , $M$ .
.
$(\hat{M})$ \rho *t , $M$
. $M$ $M=M_{0}arrow\rho M_{1}arrow\rho\ldotsarrow\rho$
$M_{i}arrow M_{i+1}\rhoarrow\rho\ldots$
.
TRS $(\hat{M}_{i})_{\rho}^{*}(\mathrm{i}=0,1, \cdots)$ . ,
$(\hat{M})_{p}^{*}$ $\mathrm{k}^{l}|*$ , \Phi . 43 4 , {fF-‘ $\mathrm{i}$
$(\hat{M}_{i})_{\rho}^{*}$ $h^{J}t\mathscr{L}$ . , 4.3
3 , $a,$ $b$ $\mathrm{i}$ $a-b$
$(M_{i+1})_{\rho}^{*}\wedge$
118
$aarrow b+$ . , (M^0)\rho *(
$(\hat{M}_{\dot{\mathrm{t}}})_{\rho}^{*}$
$(\hat{M}_{i})_{\rho}^{*}$ .
$\ovalbox{\tt\small REJECT}$ , 43 1 ,







$h(c)]x]f([a\triangleright d]g(d)),$ $\rho=\emptyset$ . , $(\hat{M})_{\rho}=*$
$\{f(x)arrow[a/a\triangleright b]x$, $aarrow b$ , $g(x)arrow[f/f(b)\triangleright$
$h(c)]x,$ $f(b)arrow h(c),$ $aarrow d,$ $barrow d\}$ . $\langle$ $\hat{M})_{\rho}^{*}$
, 4.4 , $M$ .
, $M$
$Marrow*[x.f(x)\triangleright[a/a\triangleright b]x][x.g(x)\triangleright[f/f(b)\triangleright h(c)]X\rfloor[\urcorner a/a\triangleright$
$\rho$
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